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[57] ABSTRACT
Compounds of formula I

Rs50

X
Y s
R
wherein
X and Y each denotes hydrogen or together denote
-0-,

R denotes allyl optionally substituted by 1 to 3 alkyl
groups, the substituent or substituents having in
total a maximum of 3 carbon atoms, cyclopropyl-
methyl or 3-furylmethyl,

Rz denotes hydrogen, alkyl with 1 to 10 C-atoms,
cycloalkyl with 5 or 6 carbon atoms, optionally
substituted phenyl or optionally substituted phe-
nyl-alkyl with 7 to 12 C-atoms,

R3 denotes hydrogen, alkyl with 1 to 10 C-atoms or
phenyl,

R4 denotes hydrogen, OH, NRgR-,
NHSO3R’ or NHCOOR",

Ré¢ and R7, independently of one another, denote
hydrogen or alkyl with 1 to 3 C-atoms,

R denotes alkyl with 1 to 6 C-atoms, phenyl or
—A—COOR",

A denotes alkylene or alkenylene each with 2 to 4
C-atoms,

R’ denotes alkyl with 1 to 6 C-atoms or phenyl,

R"” denotes methyl or ethyl

and wherein either Rj3 is in the a-position

and R4 1s 1n the B-position, or Rj3 is in the Bposition
and R4 1s in the a-position, or

R3 and R4 together are =0, or —=CH}>, and

Rs denotes hydrogen or methyl,

with the provisos that when X and Y denotes —O—,
Rz denotes hydrogen, R4 denotes a aOH group and
R3 and Rs denote hydrogen, then R is other than
cyclopropylmethyl of allyl,

and that when Rj, R3, R4 and R; are each hydrogen,
R is other than cyclopropymethyl,

in free base from or in acid addition salt form, as well
as the physiologically hydrolyzable, pharmaceuti-
cally acceptable esters of such compounds, which
contain a free OH group, in free base form or in

acid addition salt form.

NHCOR,

The compounds according to the invention are opiate
agonists/antagonists and LH secretion stimulators.

" 19 Claims, No Drawings
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1
MORPHINAN DERIVATIVES

- This 1s a continvation of application Ser. No.

07/169,923, filed Mar. 18, 1989 which in turn is a contin- 35

uation of application Ser. No. 06/864,391, filed May 19,
1986, both now abandoned.

‘This invention relates to morphinan, including mor-
phine, derivatives.

The present invention provides compounds of for- 10

mula I
R50 I
X
Y s
'R3R4
wherein

X and Y each denotes hydrogen or together denote
—O—, .

R denotes allyl optionally substituted by 1 to 3 alkyl
groups, the substituent or substituents having in total a
maximum of 3 carbon atoms, cyclopropylmethyl or
3-furylmethyl,

Ry denotes hydrogen, alkyl with 1 to 10 C-atoms,
cycloalkyl with § or 6 carbon atoms, optionally substi-
tuted phenyl or optionally substituted phenylalkyl with
7 to 12 C-atoms,

R3 denotes hydrogen, alkyl with 1 to 10 C-atoms or
phenyl,

R4 denotes hydrogen,
NHSO;R’ or NH—COOR”,

R and R7, independently of one another, denote
hydrogen or alkyl with 1 to 3 C-atoms,

R denotes alkyl with 1 to 6 C-atoms, phenyl or
—A—COOR”,

A denotes alkylene or alkenylene each with 2 to 4
C-atoms,

R’ denotes alkyl with 1 to 6 C-atoms or phenyl,

R" denotes methyl or ethyl

and wherein either R3is in the a-position and R4 is in
the B-position, or R3is in the B-position and R4 is in the
a-position, or

R3 and R4 together are =0, =—=CH>/and

Rs5 denotes hydrogen or methyl,

OH, NRgR7, NHCOR,

with the provisos that when X+Y denotes —O—,

R denotes hydrogen, R4 denotes a a-OH and Rj3 and
Rsdenote hydrogen, then R is other than cyclopropyl-
methyl or allyl,

and that when R, R3, R4 and Rs are each hydrogen,
R 1s other than cyclopropylmethyl,

In free base form or in.acid addition sait form, as well
as the physiologically hydrolyzable, pharmaceutically
acceptable esters of such compounds, which contain a
free OH group, in free base form or in acid addition salt
form.

The compounds according to the invention may exist
in free base form or in acid addition salt form which
may be obtained from the free base forms in conven-
tional manner and vice versa. Examples of acid addition
salts are the hydrochlorides, hydrobromides, hydrogen
maleates and hydrogen malonates. .

2

The compounds according to the invention may be
produced as follows:
(a) 1n order to produce a compound of formula Ia

Ia

wherein R'; denotes cyclopropylmethyl or 3-furyl-
methyl, a compound of formula VII

VII

1s brominated, the resultant compound, which contains
a bromine atom in at least position 5, is dehydro-
brominated to form a furan ring, and the product is
debrominated,

(b) In order to produce a compound of formula Ib

Ib

wherein Z and Z’ denote alkyl with 1-3 C-atoms or
together denote (CH3); or (CHy)3, is hydrolysed to an
0X0 group,

(c) 1in order to produce a compounﬂ of formula Ic
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o pound, and this latter compound is optionally alkylated
or acylated on the N-atom,

5 (1) in order to produce a compound of formula If

if

10

wherein R’; denotes alkyl with 1 to 10 C-atoms or
phenyl, a compound of formula I’

1S
I.I'

20 the oxo group in a compound of formula I’ is reduced to
a hYdroxy group,

(g) in order to produce a compound of formula Ig

. . : . .23
is reacted with an organic metal compound containing

the radical R’s, Ig
(d) in order to produce a compound of formula Id
Id
40
XI11
X1
45
50
| 1s reduced,
1s reduced, *
(e) in order to produce a compound of formula le (h) in order to produce a compound of formula Ih
55
Rs0 Ie
- C |
« |
cHy Rz 60 '
Y N=—R/’
R4’
H
63

wherein R'4 denotes NRgR+7, NHCOR, NHSO»R’ or
NH—COOR?"”, a compound of formula I’ is reductively
aminated to form the corresponding 6-amino com- the benzyl group in a compound of formula XIII
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X1k

is removed hydrogenolytically, and the 6-amino com-
pound obtained is optionally alkylated or acylated,

(1) in order to produce a compound of formula Ii

Ii

wherein R"” denotes allyl optionally substituted by 1 to
3 alkyl groups, the substituent or substituents having in

total a maximum of 3 C-atoms, a compound of formula
X1V

X1V

is reacted with a compound of formula R”1X (X = halo-

gen),
(J) in order to produce a compound of formula Ij

a cbmpound of formula Ik

10
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Tk

is subjected to an ether splitting,

(k) in order to produce a compound of formula I
wherein R3 and Ry together are CHj3, a compound of
formula I wherein R3 and R4 together are O is reacted
with (CgHs); P=CHs. |

(1) in order to produce physiologically hydrolyzable
and pharmaceutically acceptable esters of the com-
pounds of formula I, which contain a free OH group,
such a compound of formula I is reacted with an appro-
priate acid or with a reactive derivative thereof, or

(m) to produce a compound of formula I wherein Rs
1S NRgR7 wherein Rg and Ry are as defined above with
the proviso that one of R¢ and Ry is other than hydro-
gen, NHCOR, NHSO;R’ or NHCOOR", a compound
of formula I wherein R4is NRgR7wherein Rgand Ryare
as defined above with the proviso that one of Rgand R~ -
is hydrogen/or NH73 18 alkylated or acylated respectively,

wherein

in the above formulae the configurations of the group

Y if present in the 5 position and the bonds linking
the 9 and 13 positions are the same as in formula I,
and the definitions of Rj to Rs, X and Y except
where otherwise stated are as given above with
reference to formula I.
In the above formula, as well as in the description and
the examples, and in intermediate and final products e.g.
up to formulae XIV, the chiral carbon atoms have the
configuration as in the natural (levorotatory) morphi-
nan series i.., In position 9:R; in position 13:R and in
position 14:S. The present invention also covers com-
pounds of formula I in admixture with e.g. their epi-
mers, €.g. as in a racemic mixture.

The phenyl ring substituents include for example
halogen, e.g. of atomic number from 9 to 53, CF3, hy-
droxy, nitro, alkyl with 1 to 3 C-atoms, alkoxy with 1 to
3 C-atoms or NR?R? wherein R? and R independently
are hydrogen or alkyl with 1 to 3 C-atoms.

Preferably mono substitution is present.

In the above formula preferably

R i1s cyclopropylmethyl and/or

R» is alkyl, especially methyl or ethyl and/or

‘R 18 cycloalkyl, especially cyclohexyl, and/or
R> 1s optionally substituted phenyl (e.g. phenyl or

pHO-phenyl), and/or

R31s hydrogen, alkyl of 1 to 4 C-atoms or phenyl

R4 1s hydroxy or hydrogen, especially hydroxy and-
/or

R3 and R4 together are O or CH> and/or

Rs51s hydrogen.

Conveniently R3 and R4 together are O. Conveniently
X and Y are each H. Preferably when Ry is OH it is in
the a-position.

All the reactions may be effected in conventional
manner, or analogously to the examples given below.
As mentioned above, process (a) may take place in 3
stages, firstly brommnation, e.g. with Br; in glacial acetic
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acid, then splitting of HBr in an alkaline medium, e.g. in
NaOH solution, and finally removal by reduction of any
Br atoms which are still present and have been intro-
duced, e.g. into position 1 and 7 during the bromination

of stage 1. This removal by reduction may take place 3

e.g. by hydrogenation in the presence of pd/C.

Process (b) may be effected by means of hydrolysis in

an acidic medium, e.g. in HCI solution.
Process (c) may be effected by reacting with a lithium

organic compound, e.g. in ether.

The reduction processes (d) and (g) may be effected
in 2 manner which is usual for the hydrogenation of
double bonds, e.g. with Pd/C as a catalyst. Process (e)
may be effected by methods which are known for amin-
atton by reduction, e.g. with boron hydride derivatives,
such as NaCNBH3, as reduction agents, in the presence
of ammonium acetate. The subsequent optional alkyla-
tion or acylation and process (m) may take place in
known manner, e.g. with alkyl or acid halides in the ,,
presence of a base e.g. in analogous manner to that
described in Example 9.

The reduction of the oxo group to a hydroxy group \%
(process (f) may take place in accordance with pro-
cesses which are known for reduction, e.g. using 25 CH30
NaBHyj as a reducing agent. O

The removal of the benzyl group from compounds of
formula XIII (process h) may take place in the usual HO
way, by hydrogenolysis, e.g. with Pd/C. Any subse- cH; T R2
quent reactions may take place as described for process 30 N—R, ——>
(e).

Process (1) may be a conventional alkylation of sec- -

. : HO
ondary to tertiary amines.

The ether cleavage of process (j) may take place VI
using the conventional reagents, such as HBr, BBr3 or 33
pyridine hydrochloride.

The process (k) may be effected in conventional man-
ner known for Wittig reactions.

The acylation of process (1) may take place in con-
ventional manner, e.g. with acid halides in the presence *°
of a base.

The starting compounds of formula VII (process a)
may be produced e.g. in accordance with the following
scheme:

-continued

10

15

o 43 VII

CH30 Production of the compounds of formula ITI (process a")
may take place by reacting a compound of formula II

50 with thiosulphinate of formula

I
RoCHy—S—S—CH-R»

)0 (Diels-Alder reaction) by heating them in an inert sol-
11 vent, e.g. 1n toluene, under reflux.

Opening of the furan ring (with simultaneous chang-
ing of position of the S-atom) (process b’) may be ef-
fected, e.g. through the action of HBr.

Opening of the S-ring (process ¢’) in order to produce
the compounds of formula V may be attained by reduc-
tion of the compounds of formula IV, with simultaneous
saturation of the double bond and reduction of the oxo
65 group, €.g. with Li in liquid ammonia.

Removal of the SH group from the compounds of
i tormula V (process d) may be effected, e.g. with
Raney-Nickel in methanol. “

60
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Finally, the 6-hydroxy group in the compounds of
formula VI may be transformed into an oxo group (pro-
cess €') In conventional manner, e.g. by reacting it with
oxalyl dichloride and dimethyl sulphoxide.

Production of the compounds of formula VII,
wherein R; denotes phenyl, may be effected directly
from the compounds of formula III, by means of a reac-
tion with Raney-Nickel in methanol.

The starting compounds of formula X (process b)
may be produced from the compounds of formula VII
in accordance with the following reaction scheme:

CH30

Z'0

20

The compounds of formula VIII may be obtained by
conventional etherification of the 4-hydroxy group
with e.g. a halobenzene in the presence of a base and
copper (process f').

In the compounds of formula VIII thus obtained, the
6-0x0-group may be then transformed into a ketal group
(process g’) in conventional manner, with an alcohol or
glycol.

Finally, in the compounds of formula IX thus ob-
tained, the 4-phenoxy group is removed by reduction
(process h'), e.g. with Na in liquid ammonia.

The starting compounds XI and XII may be obtained
by dehydration of the compounds of formulae Ic or If
respectively. Dehydration may take place in the usual
manner, e.g. by heating in an acidic medium, e.g. in HCI
solution or in pyridine hydrochloride. Mixtures of 5,6
and 6,7-didehydro compounds are thus produced.

The starting compounds of formula XIII may be
obtained by reacting the 6-oxo group in the compounds
of formula I" with benzylamine to form the correspond-
ing 6-benzylimine compounds, and further reacting the

10
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10

compounds thus obtained with a Grignard compound
of formula R';MgX, with subsequent hydrolysis.

The starting compounds of formula XIV are obtain-
able by demethylation (e.g. with chloro-formic acid
vinyl ester or cyanogen bromide) of the corresponding
N-methyl compounds (these latter compounds may be
produced analogously to the compounds of formula I
according to the invention).

During the above-mentioned reactions, if compounds
of formula I are obtained in which R3 and R4 have
differing significances, they usually exist as mixtures of
the 6a-R3, 68-R4 and 6a-R4, 68-R3 isomers, which can
be separated into their components in conventional
manner, e.g. by chromatography.

In reaction (c) and in the Grignard reaction to pro-
duce the starting compounds of formula XIII, the 6a-
OH, 68-R’; compounds or 6a-NH3- 68-R’3 compounds
respectively are primarily produced.

The present invention covers compounds of formula

I1I to X1V per se.

Insofar as the production of any particular starting
material is not particularly described, it is known or
may be produced in conventional manner analogous to
the examples.

The compounds of formula II are known. They can
be produced from thebaine. The present invention also
provides a process for the production of a compound of
formula I wherein R3and R4together are oxygen which
includes any of the following steps, in any order, of

(i) replacing the 17-methyl group in thebaine by the
group Rj,

(11) introducing the group CH3R; into position 14,

(1) demethylating as appropriate to convert the me-
thoxy groups in positions 3 and 6 into hydroxy and keto
groups respectively, and

(1v) if desired removing the oxygen bridge in the 4,5
position.

“Thebaine” includes any alkaloid of the thebaine
series. These reactions may be effected in one or more
steps as destred, e.g. along the lines indicated above
with respect to processes (a) to (m) and (a) to (h’) and
e.g. step (iil) may for example involve a rearrangement.

Further reactions from e.g. one intermediate into
another and from one compound of formula I into an-
other may be made in conventional manner.

The following non-limitative examples illustrate the
invention. Temperatures are in degrees Centigrade and
are uncorrected. i

In the examples maleinate =maleate.

EXAMPLE 1

17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-148-
ethylmorphinan-6-one

. (a) |
6,14-endo-etheno-6,7,8,14-tetrahydro-7-thia-8a-methyl-
N—cycloPmpylmethylnorthebaine

46.4 g (0.132 mols) of N-cyclopropylmethyl-
northebaine and 17.6 g (0.128 mols) of S-ethylethanethi-
osulphinate are refluxed for 1 hour in 1000 ml of tolu-
ene, and after cooling are washed twice with water.
The organic phase is dried over Na;SQO4, concentrated,
and tlash-chromatographed over silica gel with methy-
lene chlornide/methanol/conc. NH3 99.5:5:0.1. The title
compound is i1solated as pale yellow crystals.

(b) N-cyclopropylmethyl-5,14-ethano-17a-methyl-
18-thianorthebainone -
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40.6 g (0.099 mol) of the compound of stage (1a) are
stirred at room temperature into 150 ml of 489 hydro-
bromic acid, whereby the starting material becomes
completely dissolved. As soon as the reaction product
starts to crystallize, 60 ml of methanol were added and
stirred for one hour at 0° C. The hydrobromide of the

title compound is filtered off and washed with me-
thanol/ether: m.p.: 256°-258° C.

(c) |
N-cyclopropylmethyl-4,6a-dihydroxy-148-(1-mercap-
to)ethyl-3-methoxymorphinan

4.3 g (0.62 mols) of lithium are dissolved at —45° C.
in 1.8 1 of liquid ammonia, and 22.5 g (56.7 mMols) of
the compound of stage (1b) —dissolved in 500 ml of
tetrahydrofuran—are added to the deep blue solution.
After 20 minutes at —40° C., the solution is broken
down with solid ammonium chloride, the ammonia is
distilled off, the residue taken up in water and extracted
three times with ether. After drying, concentrating and
flash-chromatography with ethyl acetate/hexane (1:4 to
1:2), the organic phases yield the title compound as a
colorless oil.

: (d)
N-cyclopropylmethyl-143-ethyl-4,6a-dihydroxy-3-
ethoxymorphinan

130 g of Raney-Nickel are added to 1.5 1 of methanol,
and 13.4 g (33.3 mMol) of the compound of stage (1c) in
250 ml of methanol are rapidly added with vigorous
stirring. After 15 minutes, the reaction mixture is fil-
tered and concentrated by evaporation. The residue is
taken up in methylene chloride, dried over Na;SOQu,
concentrated by evaporation, and the title compound is
obtained as a light red foam.

(€)
N-cyclopropylmethyl-148-ethyl-4-hydroxy-3-methox-
ymorphinan-6-one

4.35 ml (50.4 mMol) of oxalyl chloride are added at
—60° C. to S00 ml of methylene chloride, and mixed
with 7.2 ml (100.7 mMol) of DMSO in 85 ml of methy-
lene chloride. Then, 17 g (45.8 mMol) of the compound
of stage (1d) in 100 ml of methylene chloride are rapidly

10
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added at —78° C., followed by 32 ml (229 mMol) of 45

triethylamine at —60° to —50° C. after 15 minutes at
— 78" C. The reaction mixture is slowly heated to room
temperature, water 158 added, and the mixture is ex-
tracted three times with methylene chloride. After dry-
Ing, concentrating by evaporation and flash-chromatog-
raphy with ethyl acetate/hexane (1:3 to 1:1), the or-
ganic phases yield the title compound as a colorless oil.

(H)
17-cyclopropylmethyl-4,5a-epoxy-3-methoxy-1483-
ethylmorphinan-6-one

14.6 g (39.6 mMol) of the compound of stage (1e) are
added to 430 ml of glacial acetic acid, and 19.0 g (119
mMol) of Br; in 200 ml of glacial acetic acid are added
in drops whilst stirring at room temperature over the
course of 30 minutes. After 90 minutes, the reaction
mixture is concentrated by evaporation, taken up in 1 1
of methylene chloride, and poured whilst stirring and
cooling into 300 ml of 1IN NaOH. The methylene chlo-
ride phase is separated, washed with water and a little
10% tartaric acid (pH 7), dried over NasSO4 and con-
centrated. The remaining residue is dissolved in 170 ml
of glacial acetic acid, and after adding 130 m! of water

50

55

60

65

12

and 3 g of 10% Pd/C, the mixture is hydrogenated for
15 hours at room temperature and at 1 atm. The Pd/C
is filtered off, the glacial acetic acid distilled off, the
residue taken up in ice/2N NapCO3 and extracted three
times with methylene chloride. Drying of the organic
phase over NaiSQ4, concentration and flash-
chromatography with ethyl acetate/hexane 1:5 yield
the title compound as colorless crystals.

EXAMPLE 2

17-cyclopropylmethyl-4,5a-epoxy-143-ethyl-3-hydrox-
ymorphinan-6-one

3.25 g (8.9 mMol) of the compound of example 1 and
10 g of pyridine hydrochloride are heated for 3 hours to
190° C., then taken up in water after cooling, rendered
basic with conc. ammonia, and extracted three times
with methylene chloride. Flash-chromatography with
ethyl acetate/hexane 1:5 yields the title compound as
colorless crystals. Recrystallization from ether/pentane
yields an analysis-pure product: M.p.: 157°~158° C.

EXAMPLE 3

143-benzyl-17-cyclopropylmethyl-4,5a-epoxy-3-
methoxymorphinan-6-one

(a)
6,14-endo-etheno-6,7,8,14-tetrahydro-7-thia-8a-phenyl-
N-cyclopropylmethylnorthebaine

40.4 g (0.115 mols) of N-cyclopropylmethyi-
northebaine and 21 g (0.08 mols) of S-benzylphenylme-
thanethiosulphinate are refluxed for 1 hour in 750 ml of
toluene. The reaction mixture is concentrated by evapo-
ration, mixed with water, and extracted three times
with ether. After drying and evaporating the ether
phase, colorless crystals remain, which yield the title

compound after washing with a little ether. M.p.:
148°-150° C.

(b)
N-cyclopropylmethyl-3-methoxy-4-hydroxy-1483-ben-
zylmorphinan-6-one

20 g (42.3 mMol) of the compound of stage (3a) and
200 g of Raney-Nickel are refluxed in 1.3 1 of methanol
for 4 hours, and aftgr a further addition of 70 g of
Raney-Nickel for a further 3 hours. The Raney-Nickel
1s filtered off and washed well with methanol. The
combined methanol phases are concentrated, the re-
maining residue is taken up in ether and dried over
NazSQO4, concentrated, and yields a colorless oil. Flash-
chromatography over 350 g of silica gel with ethyl
acetate/hexane 1:8 yields the title compound as color-
less crystals. M.p.: 122°-124° C.

(c)
143-benzyl-17-cyclopropylmethyl-4,5a-epoxy-3-
methoxymorphinan-6-one

2.2 g (3.1 mMol) of the compound of stage (3b) are
added to 70 ml of glacial acetic acid, and mixed with
2.45 g (15.3 mMol) of Br; in 30 ml of glacial acetic acid,
stirred for 4 hours at room temperature and concen-
trated by evaporation. The remaining residue is taken
up in methylene chloride, shaken out with 100 ml of IN
NaOH whilst cooling with ice, the organic phase is
separated, shaken with water, and 109 tartaric acid is
added until reaching a pH of 6. The organic phase is
dried over Na;SO4 and concentrated, mixed with 200
ml of water/glacial acetic acid 1:1, then 4.2 g of sodium
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acetate and 0.75 g of 10% Pd/C are added, and the
mixture is hydrogenated at 3 atm. and at room tempera-
ture. The reaction mixture is filtered, concentrated by
evaporation, taken up in methylene chloride and
washed with 2N soda. Drying and concentration of the
organic phase yield a light yellow oil, which after flash-
chromatography with ether/hexane 1:3 yields the title
compound as a colorless oil.

EXAMPLE 4

143-benzyl-17-cyclopropyimethyl-4,5a-epoxy-3-
hydroxymorphinan-6-one

12.5 g of pyridine hydrochloride and 5.2 g (12 mMol)
of the compound of example 3 are mixed at room tem-
perature, and heated to 160° C. whilst stirring. After 1
hour, a further 12.5 g of pyridine hydrochloride are
added, and heating continues for a further hour at 160°
C. After cooling, the mixture is taken up in ice water,
rendered basic with conc. ammonia and extracted three
times with methylene chloride. The organic phases are
~drnied over Na3SQ4, concentrated by evaporation and
flash-chromatographed over silica gel with ethyl aceta-
te/hexane 1:3. The following are isolated: the title com-
pound as a colorless oil and unreacted starting material.
The title compound is converted into the hydrochloride

with ether/ethanol/HCI: M.p.: 260° C.

EXAMPLE 5

N-cyclopropylmethyl-148-benzyl-3-methoxymorphi-
nan-6-one

(a)
N-cyclopropylmethyl-143-benzyl-3-methoxy-4-
phenoxymorphinan-6-one

8.9 g (19 mMol) of the compound of example (3b), 5
mi (48 mMol) of bromobenzene and 8.0 g (58 mMol) of
K>CO3 are dissolved in 100 ml of pyridine, 2.0 g of
Venus copper are added and heated for 16 hours under
~argon to 140° C. Ice water is added to the dark reaction
mixture, which is extracted three times with ether. The
organic phases are dried with Naj;SOj4, concentrated by
evaporation, and yield the title compound as a dark oil
which is reacted to form the next compound without
further purification.

(b)
N-cyclopropylmethyl-148-benzyl-3-methoxy-4-
phenoxy-6,6-ethylenedioxy-morphinan

9.2 g (18 mMol) of the compound of stage (5a), 30 ml
(0.54 mol) of ethylene glycol and 9.4 g (50 mMol) of
p-toluenesulphonic acid monohydrate are refluxed for 4
hours in a water separator in 1 1 of benzene. The reac-
tion mixture 1s washed once with 2N soda and once
with water, dried over Na>SQ4 and concentrated, and
yields the title compound as a dark brown oil which is
reacted to form the next compound without further
purification.

(c)
N-cyclopropylmethyl-143-benzyl-3-methoxy-6,6-
ethylenedioxymorphinan

9.7 g (17.6 mMol) of the compound of stage (5b) in
250 ml of toluene are added in drops to 500 mi of liquid
ammonia which has been prepared at - 35° C., and then
2.5 g (109 mMol) of sodium are added. The reaction
mixture 1s stirred for 4 hours at —355° to —35° C,, then
broken down by adding solid ammonium chloride, and
the ammonia is distilled off. The residue is taken up in
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water and extracted three times with ether. The ether
phases are washed twice with 1N NaOH and once with
water, dried over Naj>SQ4, concentrated, and after
flash-chromatography yield the title compound as col-
orless crystals. [a]p?V= —28.8° (CH30H). (d) N-cyclo-
propylmethyl-148benzyl-3-methoxymorphinan-6-one

5.8 g (12.6 mMol) of the compound of stage (5¢c) were
refluxed for 4 hours in 750 ml of 1IN HCI, then mixed
with ice/conc. ammonia after cooling, and extracted
three times with ether. After drying and concentirating
the organic phase, followed by recrystallization from
ether, the title compound is obtained. M.p.: 165°-167°
C.

EXAMPLE 6

N-cyclopropylmethyl-148-benzyl-3-hydroxymorphi-
nan-6-one

1.65 g (4 mMol) of the compound of example 5 and
8.6 g of pyridine hydrochloride are heated to 180° C.,
after one hour 8.6 g of pyridine hydrochloride are
added, and the temperature is kept at 180° C. for a fur-
ther hour. Ice/conc. ammonia is added to the reaction
mixture, which is exiracted three times with methylene
chloride. After drying, concentrating and flash-
chromatography (ethyl acetate/hexane 1:8), the com-
bined organic phases yield the hydrochloride of the title
compound. M.p.: 290° C. M.pt. (HBr salt)>280° C.
[a]p?V (free base)= —69.6° [CH3OH].

EXAMPLE 7

17-cyclopropylmethyl-4,5a-epoxy-148-ethyl-3,6a-
dihydroxy-683-methyl-morphinan

635 mg (1.8 mMol) of the compound of example 2 are
added at 0° to 100 ml of ether, and then 14 ml (22.4
mMol) of a 1.6 molar solution of methyllithium in ether
are added. The reaction mixture is slowly heated to
room temperature, then broken down after 4 hours with
10% ammonium chloride solution, and extracted three
times with methylene chloride. The organic phases are
washed with conc¢. ammonia, dried over Na>SQO4 and
concentrated. After flash-chromatography with ethyl
acetate/hexane 1:5, the residue yields the title com-
pound as coloriess crystals, together with unreacted
starting material. Recrystallization from ether/hexane

" ylelds the analysis-pure title compound. M.p.: 199°-200°
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EXAMPLE 8

17-cyclopropylmethyl-6a-amino-4,5a-epoxy-3-
hydroxy-148-ethylmorphinan and

17-cyclopropylmethyl-63-amino-4,5a-epoxy-3-
hydroxy-148-ethylmorphinan

260 mg (4.13 mMotl) of NaCNBH;3 in 10 ml of metha-
noi are added in drops to a preparation at room temper-
ature which consists of 1.5 g (4.25 mMol) of the com-
pound of example 2 and 3.3 g (42.5 mMol) of ammo-
nium acetate. After stirring for 17 hours at room tem-
perature, the reaction mixture is adjusted to a pH of 1
with conc. hydrochloric acid, and is concentrated by
evaporation. The residue is taken up in water, adjusted
to a pH of 8 with 2N soda, and extracted three times
with methylene chloride. After drying the organic
phase over NaySQOy, concentrating by evaporation and
flash-chromatography with methylene chloride/me-
thanol/conc. ammonia (98:2:0.2 to 90:10:0.5), the two
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title compounds are isolated (firstly the 63-isomer, and
then the 6a-isomer).

EXAMPLE 9

I7-cyclopropylmethyl-4,5a-epoxy-148-ethyl-3-
hydroxy-68-[trans-3-methoxycarbonyl)acrylamido]-
morphinan

426 mg (1 mMol) of the 68-isomer of example 8 as the
dihydrochloride are added at room temperature to a
mixture of 20 ml of tetrahydrofuran, 10 ml of water and
600 mg (4.35 mMol) of K;CO3, and then a solution of
163 mg (1.1 mMol) of fumaric acid monomethylester
chloride in 10 ml of tetrahydrofuran is slowly added
whilst stirring. After 30 minutes, the reaction mixture is
extracted three times with ethyl acetate, the organic
phases are dried over Na;SQ4 and concentrated by
evaporation. After flash-chromatography (methylene
chloride/methanol/conc. ammonia 99:1:0.1) and crys-
tallization as the hydrochloride from ethanol, the resi-
due yields the hydrochloride of the title compound.
M.p.: >300° C. 17-cyclopropylmethyl-4,5a-epoxy-143-
ethyl-3-hydroxy-6a-[trans-3-(methoxycarbonyl)a-
crylamido]morphinan is produced in a similar way from
the 6a-i1somer of example 8. M.p.: 233°-236° C.

EXAMPLE 10

N-cyclopropylmethyl-148-ethyl-3,6a-dihydroxy-63-
methylmorphinan

1.1 g (3.25 mMol) of N-cyclopropylmethyl-148-
ethyl-3-hydroxymorphinan-6-one (produced analo-
gously to examples 5 and 6 from the compound of exam-
ple (le) are added at 0° to 130 ml of ether, and then
mixed with 24.4 ml (39 mMol) of a 1.6 molar solution of
methyllithium in ether. The reaction mixture is slowly
heated to room temperature and stirred for 4 hours,
mixed with 10 ml of 109% ammonium chloride solution,
acidified to a pH of 1 with 3N HC], rendered basic
again with conc. ammonia, and extracted twice with
ether. After drying over Na;SQy, the ether phases are
concentrated, and after flash-chromatography (methy-
iene chloride/methanol/conc. ammonia 98:2:0.2), the

hydrogen malonate of the title compound is obtained.
M.p.: 183°-184° C.

EXAMPLE 11

N-cyclopropylmethyl-148-ethyl-3-hydroxy-6amethyl-
morphinan

(a)
N-cyclopropylmethyl-148-ethyl-6a-hydroxy-3-
methoxy-68-methylmorphinan

0.76 g (2.16 mMol) of N-cyclopropylmethyl-143-
ethyl-3-methoxymorphinan-6-one (produced analo-
gously to example 5 from the compound of example (1le)
are added at 0° to 100 ml of ether, and mixed whilst
stirring with 16.3 ml of a 1.6 molar solution of methylli-
thium 1n ether. The reaction mixture is slowly heated to
room temperature, and after 3 hours is broken down
with 10 ml of a 10% ammonium chloride solution. The
ether phase is separated, dried over Na;SQqs, concen-
trated, and the title compound is obtained as a light
yellow oil which 1s reacted to form the next compound
without further purification.
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(b) N-cyclopropylmethyl-5,6-(and
6,7)didehydro-148-ethyl-3-hydroxy-6-methyl-morphi-
nan

0.8 g (2.16 mMol) of the compound of stage 11a and
4 g of pyridine hydrochloride are heated to 180°, and a

further 4 g of pyridine hydrochloride is added at inter-
vals of 14 hours. After 43 hours and after cooling, ice/-
con. ammonia 1S added, and the mixture is extracted
three times with ether. After drying and concentrating,
the organic phases yield a green-brown oil, which after
chromatography over silica gel (methylene chloride/-
methanol 98/2>95/5), yields a colorless oil. The pro-
portion of the two olefins 5,6- or 6,7-didehydro is 5:1.

(c)
N-cyclopropylmethyl-148-ethyl-3-hydroxy-6a-methyl-
" morphinan

0.45 g (1.33 mMol) of the compound of stage 11b are
dissolved in 50 mli of glacial acetic acid and 25 ml of
water, mixed with 0.3 g of Pd/C (10%) and hydroge-
nated for 15 hours at room temperature and at 3 atm.
The reaction mixture is filtered, concentrated by evapo-
ration, taken up in ice/10% ammonia solution and ex-
tracted three times with ether. The organic phase is
dried, concentrated, and after chromatography over
silica gel (methylene chloride/methanol/conc. ammo-
nia 96/4/0.2), yields the title compound as a colorless

oill which crystallizes as the hydrogen maleinate. M.p.:
203°-204° C.

EXAMPLE 12

N-cyclopropylmethyl-4,5a-epoxy-148-ethyl-3,68-dihy-
droxymorphinan

N-cyclopropylmethyl-4,5a-epoxy-148-ethyl-3,6a-dihy-
droxymorphinan

0.92 g (2.6 mMol) of the compound of example 2 are
dissolved in 100 ml of ethanol, mixed with 0.51 g (0.13
mols) of NaBHj4 and stirred at room temperature for 4
hours. By adding 30 ml of water and subsequently stir-
ring for 30 minutes, the reaction mixture is broken
down, the ethanol is distilled off, the remaining aqueous
phase is firstly acidified with ice/3N HCI, then ren-
dered basic again with conc. ammonia. The crystalline
deposit 1s filtered off, recrystallized from ether, and the
6ahydroxy-isomer is obtained. M.p.: 299° C. (hydro-
chloride). The mother liquor is chromatographed over
silica gel (methylene chloride/methanol/conc. ammo-
nia 96/4/0.2), and the 63-hydroxyisomer is obtained as
a colorless oil. M.p.: 182°-184° C. (hydrogen maleinate).

EXAMPLE 13

N-cyclopropylmethyl-148-ethyl-63-hydroxy-3-
methoxy-morphinan

N-cyclopropylmethyl-148-ethyl-6a-
hydroxy-3-methoxy-morphinan

095 g (2.7 mMol) of N-cyclopropylmethyl-1483-
ethyl-3-methoxymorphinan-6-one (starting compound
of example 11a) are dissolved in 70 m! of ethanol, then
0.33 g of NaBHj4 (0.14 mol) are added, and the mixture
stirred for 3 hours at room temperature. The reaction
mixture is stopped with 20 ml of water and subsequent
stirring for 30 minutes. The ethanol is distilled off and
the residue is extracted three times with methylene
chloride. After drying and concentrating, the organic
phase yields a colorless oil, which is separated by chro-
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matography on silica gel (methylene chloride/me-
thanol/conc. ammonia 99:1:0.1) into the two com-

pounds named in the title. Both compounds are isolated
as colorless oils.

EXAMPLE 14

143-benzyl-N-cyclopropylmethyl-68-hydroxy-3-
methoxy-morphinan and
143-benzyl-N-cyclopropylmethyl-6a-hydroxy-3-
methoxy-morphinan

The above-mentioned compounds are produced anal-
ogously to example 13 from the compound of example
5.

18

EXAMPLE 16

148-benzyl-N-cyclopropylmethyl-3-hydroxymorphi-
nan

(a) 148-benzyl-N-cyclopropylmethyl-5,6(and
6,7)-didehydro-3-hydroxymorphinan 0.8 g (1.92 mols)
of the 6a-hydroxy-isomer of example 14 and 6 g of
pyridine hydrochloride are heated to 180° C., and 6 g of
pyridine hydrochloride are added again at intervals of
13 hours. After a total of 5 hours and 18 g of pyridine
hydrochloride, ice/conc. ammonia is added to the
mixture, which is extracted three times with ether. The
combined organic phases are dried, concentrated, and
after chromatography over silica gel (methylene

EXAMPLE 15 chloride/methanol/conc. ammonia 99:1:0.1), the title
143-benzyl-N-cyclopropylmethyl-3,63-dihydroxymor- compound is obtained as a colorless oil.
phinan (b)
0.5 g (1.2 mMol) of the 68-hydroxy-isomer of exam- 148 -benzyl-N-cyclt::pr{)pgzlirllllethyl-3-hydrqumorph1-

ple 14 are heated to 180° C. together with 3.5 g of pyri-
dine hydrochloride. After ever 1} hours, an additional
2.5 g of pyridine hydrochloride are added. After a total
of 43 hours and a total of 8.5 g of pyridine hydrochlo-
ride, 10% aqueous ammonia is added, and the mixture is
extracted three times with ether. After drying, concen-
trating and chromatography over silica gel (methylene
chloride/methanol/conc. ammonia 95:5:0.25), the com-
bined ether phases yield the title compound. M.p.:
>280° C. (hydrochloride).

0.57 g (1.48 mMol) of the compound of stage (a) are

dissolved in 60 ml of glacial acetic acid and 30 ml of
water, then 0.4 g Pd/C (10%) are added, and the mix-
ture is hydrogenated for 15 hours at room temperature
and at 3-4 atm. The reaction mixture is filtered, concen-
trated, mixed with ice/conc. ammonia and extracted
three times with ether. After drying, concentrating and
chromatography over silica gel (methylene chloride/-
methanol/conc. ammonia 98:2:0.2), the organic phases
yield the title compound as a colorless oil. M.p.: >280°
C. (hydrochloride).
The following compounds of formula I, in which R;
denotes cyclopropylmethyl and Rs denotes hydrogen,
were produced analogously to the above examples,
from corresponding starting compounds. (In the table
malonate=hydrogen malonate).

Example | production analogous
no. R Rj R4 XY mp. (salt form) to example no.
17 C>Hs =0 —0O— >280° HCI l and 2
18 H —0 —0— 150~1° Base 1 and 2
19 CH; —0 HH >280° HCI S5and 6
20 Phenyl H a-OH —0— >300° HCl 12
21 CH; H a-OH HH 233-5° Base 15

22 CH; H 3-OH HH 250°(decomp) HCl 15
23 CsHs H a-NH» —)— — — 8
24 C>2H5 H 3-NH> O — 8
25 C3Hjs H a-NHCOCH=—CH—COOQOCH; —0—211-2° Base 9
26 C>Hs H B-NHCOCH=—CH—COOCH; O— 175-7° Maionate 9
27 C>Hs H a-NHCOCH,—CH--COQOCH3 O~ 249-5]1° HCI 9
28 CsHs H B-NHCOCH,—CH>COOCH3 —0—222-3° Base 9
29 CH; H a-NH> HH — —_ 8
30 CH3 H B-NH> | HH — — 8
31 CH; H a-NHCOCH—=CH-—-COOCH; HH >290° HCI 9
32 CHj3 H B-NHCOCH=—CH-—-COQOCH3 HH >290° HBr 9

- 33 CH; H H HH 176-7° Malonate 16
34 Phenyl -CHj a-OH O— > 300° HCl 7
35 C>Hs 8-CHj3 a-OH 0O— 250°(decomp) HCl 7
36 C>Hs a-CHj 3-OH —0— >280° HCl 7
37 CsrHs B-n-C4Hg a-OH O— 179-80° Base 7
38 CyHs B-Phenyl «-OH O— 266-8° HCl 7
39 Phenyi H a-OH HH >280° HCl 12
40 Phenyl B-n.C4Ho «-OH 0—93-112° Base 7
41 Phenyl B-Phenyl «a-OH —0Q— 174-182° Base 7
42 -OH-Phenyl —0 HH >230° HCl 2,6
43 Cyclohexyl =0 HH >265° HCl 1,2
44 Phenyl B-Phenyl a-OH HH 240-265° - HCI 7
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EXAMPLE 45

N-Cyclopropylmethyl-148-benzyl-3-hydroxy-6-methy-
lene morphinan

760 mg of NaH are washed with dry pentane; 6 ml
DMSO are added, the mixture heated for 30 min. at 80°
C., then cooled to 0° C. 63 g of methyltriphenylphos-
phoniumbromide are dissolved in 12 ml DMSO and
added to this solution. After 15 min. at room tempera-
ture 1 g of N-cyclopropylmethyl-143-benzyl-3-hydroxy
morphinan-6-one in 6 mli DMSO are added and the
reaction mixture stirred at 60° for 12 hours. Ice and 10%
NH4Cl solution are added until pH 7, then the solution
1s extracted 3 times with ether. Evaporation of the sol-
vent and flash chromatography with ethylacetate/hex-
ane 1:8 gives the title compound, which is crystallized
as hydrochloride salt from acetone. M.pt. 212° C.

The compounds of formula I exhibit pharmacological
activity, and therefore are useful as pharmaceuticals.

In particular, the compounds have morphine-antago-
nistic or mixed morphine-agonistic/morphine-antago-
nistic activity.

The morphine-antagonistic activity was shown as
follows: Female or male mice having a weight of 20-25
g are used 1n this test. 30 minutes prior to the treatment,
the mice are immobilized in special plexiglass tubes,
from which the tails protrude and can move freely.
Using a lamp of high density, a pointed thermal stimulus
is then attached 35 mm cranially to the root of the tail.
The response is a swinging movement of the tail. The
latent period (time between the stimulus and the re-
sponse) 1s determined 30 and 15 minutes prior to in-
tracerebrovascular application of the test substance.
Morphine (5.6 mg/kg) is administered s.c. two minutes
after the test substance. This dosage is sufficient to in-

duce analgesic acttvity in 80-1009% of the mice (pro-

longing of the latent period of 75% or more). The latent
period is then determined again 30 minutes after admin-
istering the morphine (32 minutes after the test sub-
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stance). The compounds lessen the analgesic activity of 40

morphine at doses of from about 0.5 to about 30 mg/kg
p.O.

The morphine-agonistic activity is shown as analgesic
activity, for example in the arthritis pain test (based on
the test described by A. W. Pricio et al. in Eur. J. Phar-
macol. 31, 207-15, 1975).

The compounds of formula I are generally morphine
antagonists, but the morphine-agonistic activity can be
greatly increased by an appropriate choice of the sub-
stituent R4. For example, compounds of formula I in
which R denotes cyclopropylmethyl and R4 denotes a
NHCO—A—COOR" radical show marked analgesic
activity.

In general, the morphine agonists/antagonists show
analgesic activity in the above-mentioned arthritis pain
test in the rat at doses of 0.5 to 30 mg/kg body weight
p.O.

- Because of their analgesic activity, the substances are
indicated for the treatment of pain of various origins.

The compounds of formula I which have morphine-
antagonistic activity, especially those wherein R4 is H
or OH, or wherein R3 and Ry are together O or CHj>,
also stimulate secretion of luteinizing hormone (LH).
This LH stimulation can be determined e.g. by decapi-
tating adult male rats 15 minutes to 3 hours, e.g. 1 hour,
after administering the test substance, and measuring
the LH concentration in the serum by radio-immuno-
assay. In this test, the compounds are active from ca. 1
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to 30 mg/kg p.o. The compounds of formula I in which
R denotes phenyl show particularly strong LLH stimula-
f1i0n.

The compounds are therefore useful as opiate ago-
nists/antagonists and especially the compounds
wherein R4 i1s H or OH or wherein R3 and R4 are to-
gether O or CHj3 luteinizing hormone stimulators. The
compounds are indicated for use in indications where
luteinizing hormone stimulating activity is required, for
example, due to impairment of the hypothalmic LHRH
function, such as anovulatory syndrome, amenorrhea,
infertility, idiophatic hypogonadotrophic hypogonad-
1sm, secondary hypothalmic hypogonadism, Kallman’s
syndrome, delayed puberty, menstrual disorders, e.g.
during adolescence and anorexia nervosa. On the basis
of opiate antagonist activity, the compounds are indi-
cated for use in obesity, drug addiction, alcohol intoxi-
cation, motor disorders, cardiogenic and endotoxic
shock, cognitive disorders such as Alzheimer’s disease,
and immune system modulation.

The LLH stimulating indication is the preferred indica-
t10mn.

The example 6 compound is the preferred compound

For all these: indications, the exact dosage will of
course vary depending upon the compound employed,
mode of administration and treatment desired.

In general, satisfactory results are obtained when
administered at a daily dosage of from about 0.2 to
about 30 mg/kg amimal body weight.

For the larger mammals an indicated daily dosage is
in the range from about 10 mg to about 100 mg of the
compound conveniently administered in divided doses
2 to 4 times a day in unit dosage form containing for
example from about 2 mg to 50 mg of the compound or
in sustained release form. |

The suitable daily dose for a particular compound
will depend on a number of factors such as its relative
potency to a standard in the indication, for example,
naltrexone in the LH stimulating indication.

In an experiment with the preferred compound of
example 6 at a dose of 5.6 mg/kg p.o. in the adult male
rat in the LH stimulation test specified above produced
a rise in serum LH levels 1 hour after administration to
ca 80 mg/ml (control value ca 30 mg/mg). The stan-
dard naltrexone produced a rise in serum LH levels to
ca 70 mg/kg.

In another experiment with the compound of exam-
ple 4, serum LH levels in the same manner were mea-
sured as follows: at 1 mg/kg p.0.-50 mg/ml; at 3.2
mg/kg p.0o.-34 mg/kg, at 10 mg/kg p.0.-68 mg/kg; at
32 mg/kg p.o.-75 mg/kg, (control value 34 mg/kg). In
a further experiment in the same manner, the compound
of example 4 to 32 mg/kg p.o. produced a serum LH
concentration of 148 mg/kg (control value 44 mg/kg).
The standard naltrexone produced a rise to 93 mg/kg at
the same dose.

It 1s therefore indicated that the compounds of exam-
ples 4 and 6 may be administered at similar or lower
doses than conventionally employed for naltrexone.
Indicated doses are about 10 to 30 mg a day for larger
mamamals.

Furthermore, the example 27 compound has an EDsg
of 1 mg/kg p.o. in the analgesic arthritis pain test men-
tioned above compared to paracetamol with an EDsg of
174 mg/kg p.o. On this basis it is indicated that the
example 27 compound will be administered to larger
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mammals in correspondingly lower doses than paracet-
amol. |

The compounds of the invention may be administered
in free base form or in pharmaceutically acceptable acid
addition salt form. Such salts may be prepared in con-
ventional manner and exhibit the same order of activity
as the free base form. The present invention also pro-
vides a pharmaceutical composition comprising a com-
pound of the invention in free base form or in pharma-

ceutically acceptable acid addition salt form in associa-
tion with a pharmaceutical carrier or diluent. Such

compositions may be formulated in conventional man-

ner.

The compounds may be administered by any conven-
ttonal route, in particular enterally preferably orally e.g.
in the form of tablets or capsules, or parenterally e.g. in
the form of injectable solutions or suspensions.

A group of compounds are those wherein Rj is hy-
drogen, alkyl with 1 to 10 C-atoms, phenyl or phenylal-
kyl with 7 to 12 C-atoms and R3; and R4 are as defined
above with the proviso that R3 and R4 together are
other than CHpj, in free base or in acid addition salt
form.

In a first group of compounds R is optionally substi-
tuted allyl.

In a 2nd group of compounds R; is cyclopropyl-
methyl. |

In a 3rd group of compounds R is 3-furylmethyl.

In a 4th group of compounds R; is H.

In a 5th group of compounds R; is alkyl.

In a 6th group of compounds Rj is cycloalkyl.

In a 7th group of compounds R is optionally substi-
tuted phenyl.

In a 8th group of compounds Rj is optionally substi-
tuted phenylalkyl.

In a 9th group of compounds R3 is H.

In a 10th group of compounds Rj is alkyl.

In a 11th group of compounds R3 is phenyl.

In a 12th group of compounds R4 is H.

In a 13th group of compounds R4 is OH.

In a 14th group of compounds R4 is NRgR7.

In a 15th group of compounds R4 is NHCOR.

In a 16th group of compounds R4 is NHSO3R'.

In a 17th group of compounds R4 is NH—COOR".

In a 18th group of compounds Rj is in the a position.

In a 19th group of compounds Rjis in the 8 position.

In a 20th group of compounds R3 and R4 are O.

In a 2ist group of compounds R3 and R4 are CHD.

In a 22nd group of compounds Rs is CHs.

In a 23rd group of compounds Rsis H.

What we claim is:

1. A compound of formula I:

Rs0O

wherein each of X and Y is hydrogen or, X and Y,
together are —QO—; |

R is unsubstituted allyl; allyl, mono-, di- or tri-sub-

stituted by alkyl, said alkyl or alkyl groups having

d
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in total a maximum of 3 carbon atoms; cyclopro-
pylmethyl or 3-furylmethyl;

R 1s ethyl; cyclohexyl; phenyl or hydroxyphenyl;

R3is hydrogen; Ci-Cjpalkyl or phenyl;

R4 1s hydrogen; hydroxy; NRg¢R7; NHCOR;

NHSO2R' or NHCOOR'; .

R¢ and R7, independently, are hydrogen or Ci-C;

alkyl;

R 15 C;-Cealkyl; phenyl or —A—COOR";

R’ 1s Ci~Cgalkyl or phenyl;

R’ 1s methyl or ethyl; and

A 1s Cy-Caalkylene or alkenylene;

and wherein either R is in the a-position and R4 is
in the B-position, or R3 is in the B-position and
R4 1s in the a-position, or R3and R4 together are
—O or =—=CHj: and |

Rs1s hydrogen or methyl;
which compound is in free base form or in acid addition
salt form and, when said compound contains a free OH
group, a physiologically, hydrolyzable pharmaceuti-
cally acceptable ester of said compound, which ester is
in free base form or in acid addition salt form.

2. A compound of claim 1 wherein R is cyclopropyl-
methyl 1n free base or in acid addition salt form.

3. A compound of claim 1 which is N-cyclopropyl-
methyl-148-benzyl-3-hydroxymorphinan-6-one in free
base or in acid addition salt form.

4. A method of inducing an opiate antagonist or ago-
nist effect in a subject which method comprises adminis-
tering an effective amount of compound of claim 1 to a
subject in need of such treatment.

>. A pharmaceutical composition useful in inducing
an oplate antagonist or agonist effect and in stimulating
the secretion of luteinizing hormone comprising a phar-
maceutically acceptable carrier or diluent and a thera-
peutically effective amount of a compound of claim 1,
which compound is in free base form or in acid addition
salt form and, when said compound contains a free OH
group, a physiologically, hydrolyzable pharmaceuti-
cally acceptable ester of said compound, which ester is
in free base form or in acid addition sait form.

6. A method of stimulating the secretion of luteneiz-
ing hormone in a subject which method comprises ad-
ministering an effective amount of a compound of claim
1 to a subject in need of such treatment.

7. A compound selected from the group having the
formulae III-X as depicted below:

I

v
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8. A compound selected from the group having the
v formulae XI-XIV as depicted below:

-continued

X1
5
10
Vi
XI11
15
20
VI
XI1I
25 |
and
30
VIII -~
RsO X1V
35
X
Y
40
X R3
wherein
49 R’y 1s cyclopropylmethyl of 3-furylmethyl;
and R 1s ethyl, cyclohexyl, phenyl or hydroxyphenyl;
R'31s C1-Cjp or phenyl;
R51s hydrogen or methyl;
50 each of X and Y is hydrogen or, X and Y, together
CH3O A &E —0—; .
R31s hydrogen, C;-Cjpalkyl or phenyl:
R4 1s hydrogen; hydroxy; NRgR7; NHCOR:
NHSO;R’ or NHCOOR'";
CH> R s5 Reand Ry, independently, are hydrogen or C;-Cjal-
N—R/, k}’l,
| R 1s C1-Cealkyl; phenyl or —A—COOR”":
Z'0 R’ is C-Cgalkyl or phenyl:
Z0 R" 1s methyl or ethyl; and
| 60 A 18 C—-Caalkylene or alkenylene;
where}n and wherein etther R3is in the a-position and Ry is
R’ 18 cyclopropylmethyl or 3-furylmethyl: in the B-position, or Rj is in the B-position and
R, 1s ethyl, cyclohexyl, phenyl or hydroxyphenyl; R41s in the a-position, or R3 and R4 together are
‘and o —0O or —=CH,.
each of Z and Z' 1s, independently, Ci-Csalkyl or, 65 9. A compound of claim 1 where X and Y together
Z and Z', together aretCH>)3 or TCH3J3: are —QO-—, Ry 1s cyclopropylmethyl, R; is ethyl, R3and

and wherein the configuration of the chiral carbon R4 together are =0, and R is hydrogen, which com-
atoms 1n positions 3-, 9- and 13- are as in thebaine.  pound is in free base or acid addition salt form.
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10. A compound of claim 1 where X and Y together

are —O—, R 1s cyclopropylmethyl, R; is ethyl, Rj3 is
hydrogen, R4 is a-amino, and Rs is hydrogen, which
compound is in free base or acid addition salt form.
- 11. a compound of claim 1 where X and Y together
are —O—, R 1s cyclopropylmethyl, R; is ethyl, Rj3 is
hydrogen, R4 is B-amino, and Rs is hydrogen, which
compound is in free base or acid addition salt form.

12. A compound of claim 1 where X and Y together
are —O—, Ry 1s cyclopropylmethyl, R is ethyl, Rj3 is
hydrogen, R4 is a-3-methoxycarbonylacrylamido, and
Rs1s hydrogen, which compound is in free base or acid
addition salt form.

13. a compound of claim 1 where X and Y together
are —QO-—, R 1s cyclopropylmethyl, R; is ethyl, R3 is
hydrogen R4 is 8-3-methoxycarbonylacrylamido, and
Rs1s hydrogen, which compound is in free base or acid
addition salt form.

14. a compound of claim 1 where X and Y together
are —O—, R 1s cyclopropylmethyl, R3 is ethyl, R3 is
hydrogen, R4 is a-3-methoxycarbonylpropionamido,

S

26

and Rs1s hydrogen, which compound is in free base or
acid addition salt form.

15. A compound of claim 1 where X and Y together
are —0O—, R 1s cyclopropylmethyl, R is ethyl, R3 is
hydrogen, R4 1s B-3-methoxycarbonylpropionamido,

- and Rsis hydrogen, which compound is in free base or

10

15

20

25

30

35

45

50

33

60

65

in acid addition sait form.

16. a compound of claim 1 where X and Y together
are —0O—, R is cyclopropylmethyl, R is ethyl, R3 is
B-methyl, R4 is a-hydroxy, and Rsis hydrogen, which
compound is in free base or in acid addition salt form.

17. A compound of claim 1 where X and Y together
are —QO—, R is cyclopropylmethyl, R, is ethyl, R3 is
a-methyl, R4 is 8-hydroxy, and Rsis hydrogen, which
compound is in free base or in acid addition salt form.

18. A compound of claim 1 where X and Y together
are —0O—, R 1s cyclopropylmethyl, R; is ethyl, R3 is
S-n-butyl, R4 1s a-hydroxy, and Rj is hydrogen, which
compound is in free base or in acid addition salt form.

19. A compound of claim 1 where X and Y together
are —0—, R 1s cyclopropylmethyl, Rj is ethyl, R3 is
B-phenyl, R4 is a-hydroxy, and Rsis hydrogen, which

compound is in free base or in acid addition salt form.
* ko %k ¥
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